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Figure 5-12. Estimated Percentage of Total Variability in Reported Lead Amounts Within Spiked Paint Samples That is
Attributable to Lab-to-Lab and Within-Lab Sources, Based on Analyses Performed With and Without
Statistical Outliers Included

(Note: “All DB Rounds” represents estimated percentages over the entire pilot study.  These estimates were calculated only when statistical outliers were
removed, as the percentages differed significantly from one DB testing round to another when the outliers were included.)
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Figure 5-13. Estimates of Lab-to-Lab and Within-Lab Sources of Variability in Reported Lead Amounts Within Low-
Spiked Dust Samples, Based on Analyses Performed With and Without Statistical Outliers Included

Note: Vertical axis is in (log(µg))2.
Note: “All DB Rounds” represents estimates over the entire pilot study.  These estimates were calculated only when statistical outliers were removed, as the
estimates differed significantly from one DB testing round to another when the outliers were included.

* Value of estimate is 1.7075.
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Figure 5-14. Estimates of Lab-to-Lab and Within-Lab Sources of Variability in Reported Lead Amounts Within Mid-
Spiked Dust Samples, Based on Analyses Performed With and Without Statistical Outliers Included

Note: Vertical axis is in (log(µg))2.
Note: “All DB Rounds” represents estimates over the entire pilot study.  These estimates were calculated only when statistical outliers were removed, as the
estimates differed significantly from one DB testing round to another when the outliers were included.

* Value of estimate is 1.7752.
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Figure 5-15. Estimates of Lab-to-Lab and Within-Lab Sources of Variability in Reported Lead Amounts Within Spiked
Paint Samples, Based on Analyses Performed With and Without Statistical Outliers Included

Note: Vertical axis is in (%)2.
Note: “All DB Rounds” represents estimates over the entire pilot study.  These estimates were calculated only when statistical outliers were removed, as the
estimates differed significantly from one DB testing round to another when the outliers were included.
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Table 5-12. Estimates of Lab-to-Lab Variability and Within-Lab Variability, Expressed
Absolutely and Relative to Total Variability, Associated With Lead
Measurements Reported in the Double-Blind Pilot Study, by Sample Type
and Testing Round

Sample Type Testing Round Lab-to-Lab
Variability (% of
Total Variability)

Within-Lab
Variability (% of
Total Variability)

Total Variability

Statistical Outliers Removed (see Table 5-1)

Low-Spiked
Dust

Samples

DB Round 1 0.0189 (70.9%) 0.0078 (29.1%) 0.0267

DB Round 2 0.0274 (84.3%) 0.0051 (15.7%) 0.0325

DB Round 3 0.0331(85.2%) 0.0057 (14.8%) 0.0388

Across All Rounds 0.0208 (68.6%) 0.0095 (31.4%) 0.0303

Mid-Spiked
Dust

Samples

DB Round 1 0.0162 (80.5%) 0.0039 (19.5%) 0.0201

DB Round 2 0.0251 (80.8%) 0.0060 (19.2%) 0.0311

DB Round 3 0.0212 (84.0%) 0.0040 (16.0%) 0.0252

Across All Rounds 0.0165 (68.7%) 0.0075 (31.3%) 0.0240

Spiked Paint
Samples

DB Round 1 0.0034 (73.2%) 0.0012 (26.8%) 0.0046

DB Round 2 0.0022 (53.4%) 0.0020 (46.6%) 0.0042

DB Round 3 0.00075 (49.5%) 0.00076 (50.5%) 0.00151

Across All Rounds 0.0016 (46.4%) 0.0018 (53.6%) 0.0034

All Data Included

Low-Spiked
Dust

Samples

DB Round 1 1.7075 (99.6%) 0.0074 (0.4%) 1.7149

DB Round 2 0.0308 (64.7%) 0.0168 (35.3%) 0.0476

DB Round 3 0.0331 (85.2%) 0.0057 (14.8%) 0.0388

Mid-Spiked
Dust

Samples

DB Round 1 1.7752 (99.8%) 0.0039 (0.2%) 1.7791

DB Round 2 0.0369 (69.1%) 0.0165 (30.9%) 0.0534

DB Round 3 0.0212 (84.0%) 0.0040 (16.0%) 0.0252

Spiked Paint
Samples

DB Round 1 0.0097 (55.8%) 0.0077 (44.2%) 0.0174

DB Round 2 0.1709 (94.0%) 0.0108 (6.0%) 0.1817

DB Round 3 0.0614 (98.8%) 0.00076 (1.2%) 0.0621

Note: “Across All Rounds” represents estimates over the entire pilot study.  These estimates were calculated
only when statistical outliers were removed, as for each proficiency-test sample type, the estimates did not differ
significantly from one DB testing round to another (at the 0.05 level) when the outliers were removed, but they
did differ significantly when the outliers were included.
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spiked dust, mid-spiked dust, and spiked paint samples, respectively.  Each bar in these charts
represents 100% of the total variability.  Figures 5-13 through 5-15 present the estimated variance
components for low-spiked dust, mid-spiked dust, and spiked paint samples, respectively.  

Note that the portion of Figures 5-10 through 5-15 associated with analyses performed while
excluding statistical outliers from Table 5-1 include bars for estimates across DB testing rounds (i.e.,
over the entire pilot study).  When statistical outliers were omitted from the analysis, the observed
differences in the variance component estimates did not differ significantly (at the 0.05 level) from
round-to-round for either component or for any of the three proficiency-test sample types.  In these
cases, common estimates of lab-to-lab variability and within-lab variability were generated across the
entire study, without regard to DB testing rounds, and are included in these figures.  However, when
statistical outliers were not omitted from the analysis, the variance component estimates differed
significantly from one testing round to another (p < 0.001), for each type of proficiency-test sample and
for both variance components.  Thus, variance component estimates over the entire pilot study were not
generated when all study data were included in the analysis.

The following additional conclusions could be made from the analyses documented in Figures
5-10 through 5-15 and Table 5-12:

! According to all forms of the model and for each proficiency-test sample type, the
overall model-predicted value for the lead measurement in a given DB testing round
(represented by the term µ+Rj in Model (1)) did not differ significantly across testing
rounds at the 0.05 level.  Furthermore, a predicted value did not differ significantly from
its corresponding target level at the 0.05 level.  This finding was observed regardless of
whether the statistical outliers in Table 5-1 were included or excluded from the analysis. 
This result implies that general bias in the laboratory-reported measurements on the
double-blind proficiency-test samples did not differ significantly across the DB testing
rounds (at the 0.05 level), and deviation from their respective target levels (Table 2-1)
was not statistically significant overall.

! When all data, including statistical outliers, were included in the analysis, lab-to-lab
variability for both low-spiked and mid-spiked dust-wipe samples was greatest in DB
Round 1, primarily due to the results for one laboratory (laboratory 07).  For paint chip
samples, lab-to-lab variability was greatest in DB Rounds 2 and 3, again primarily due
to the results for one laboratory (laboratory 09).  In each instance, the proportion of
total variability associated with lab-to-lab variability exceeded 90%.  This percentage
decreased considerably when these and other statistical outliers were omitted from the
analysis, especially for paint samples (Figure 5-12).  Because some laboratories that
reported unusually high or low measurements within a DB testing round did so for all
samples in that round and with relatively good precision (as noted in Figures 5-1
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through 5-3), the presence of statistical outliers highly influenced lab-to-lab variability
within a DB testing round.

! When excluding outliers from the analysis, lab-to-lab variability tended to represent
approximately 70% of total variability associated with the two types of dust-wipe
samples and slightly under 50% of total variability associated with the paint chip
samples.  These percentages were slightly higher when estimated for only a single
testing round, as combining a laboratory’s round-to-round variability with its variability
associated with analyzing multiple samples within the same testing round contributes to
an increased within-laboratory variability estimate.

5.4 COMPARING LAB-TO-LAB VARIABILITY BETWEEN THE ELPAT
PROGRAM AND THE DOUBLE-BLIND STUDY

For each of the three sample types included in the double-blind pilot study, results for Round
22 of the ELPAT Program were plotted in Figures 5-1 through 5-3 and listed in Tables 5-6a through
5-8a for the participating laboratories.  As each laboratory analyzed only one sample of a given sample
type in each testing round within the ELPAT Program, all sources of variability in data from the ELPAT
Program are confounded with lab-to-lab variability.  Nevertheless, to investigate how statistical
acceptance criteria developed for the ELPAT Program may be applied within a double-blind program,
it was of interest to compare the variability across laboratories in Round 22 of the ELPAT Program
with each testing round of the double-blind pilot study.  The approach used to make this statistical
comparison was presented in Section 4.4.3.

Initially, for a given double-blind proficiency-test sample type, all sample results reported by a
given laboratory within a given DB testing round were averaged.  Table 5-13 presents the means and
standard deviations of these laboratory averages for each DB testing round (both including and
excluding the statistical outliers in Table 5-1), and of the single-sample results reported in Round 22 of
the ELPAT Program (and documented in Tables 5-4a through 5-6a).  Thus, for the participating
laboratories, this table gives an indication of how lab-to-lab variability differs between Round 22 of the
ELPAT Program and each round of the double-blind pilot study.

As discussed in Section 4.4.3, Levene’s test of homogeneity of variance was used to determine
whether the variability estimates presented in Table 5-13 (i.e., the standard deviations) differed
significantly across the four testing rounds (the three DB testing rounds and ELPAT Round 22). 
Significant differences in variability were observed across testing rounds at the 0.05 level only for the
two dust-wipe sample types, when the statistical outliers were included in the analysis.  This is reflective
of the highly-inflated variability observed in DB Round 1 versus the other testing rounds, which resulted
from the presence of the statistical outliers.  No other incidences of significant differences across testing
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rounds were observed, despite slightly lower variability estimates occurring in ELPAT Round 22 versus
the DB testing rounds.

Table 5-13. Summaries, Calculated Across Laboratories, of Laboratory Average Lead
Measurements for the Three Types of Proficiency-Test Samples, Within
Each Round of the Double-Blind Pilot Study and in Round 22 of the
ELPAT Program 

# Samples
Analyzed Per

Lab

Summary of Average Sample Result Per Laboratory
--------------------------------------

Average (Standard Deviation) (# Laboratories)

Low-Spiked Dust
(µg Lead)

Mid-Spiked Dust
(µg Lead)

Paint
(% Lead by Wgt.)

ELPAT Round 22 1 135.5 (10.1) (10) 284.2 (19.8) (10) 0.655 (0.056) (11)

All Double-Blind Pilot Data

DB Round 1 2 to 6 118.4 (47.2) (9) 250.5 (97.8) (9) 0.622 (0.116) (10)

DB Round 2 2 to 6 134.8 (27.1) (10) 270.9 (50.1) (10) 0.791 (0.421) (10)

DB Round 3 1 to 6 131.1 (23.1) (9) 286.7 (38.7) (9) 0.733 (0.249) (10)

Double-Blind Pilot Data with Outliers Removed (see Table 5-1)

DB Round 1 1 to 6 132.9 (19.8) (8) 281.2 (35.4) (8) 0.648 (0.061) (10)

DB Round 2 1 to 6 128.8 (21.5) (10) 276.9 (42.3) (10) 0.656 (0.052) (9)

DB Round 3 1 to 6 131.1 (23.1) (9) 286.7 (38.7) (9) 0.655 (0.032) (9)

Note: Statistics in this table for ELPAT Round 22, are based on one sample analyzed per laboratory and considers only those
laboratories involved in the double-blind pilot study.  Statistics in this table for the double-blind (DB) pilot study are based on averages
of multiple samples analyzed per laboratory.

Caution must be exercised when interpreting the results in Table 5-13 and the results of
Levene’s test.  For each laboratory, the averages in this table for the DB testing rounds are calculated
from laboratory averages of from up to six results each, while averages for Round 22 of the ELPAT
Program are calculated from individual sample results.  The average of multiple observations from a
common distribution has lower variability than any one observation from this distribution (Snedecor and
Cochran, 1989), and so, the two sets of data would be expected to have different underlying variability. 
To extend this point further, the double-blind averages should have a lower standard error than the
ELPAT Program average, if the double-blind data originate from the same distribution as the ELPAT
Program data and a constant number of laboratories is assumed.  However, in most instances, the
opposite is seen in Table 5-13.  Regardless of whether statistical outliers were included or not, the
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standard deviations in Table 5-13 for the two dust sample types were higher (by at least 79%) in each
of the double-blind pilot testing rounds compared to Round 22 of the ELPAT Program.  Only for paint
sample results in Rounds 2 and 3 when outliers were excluded were the standard deviations of the
laboratory averages below what was observed in Round 22 of the ELPAT Program.

Therefore, while Table 5-13 implies that averages in the DB testing rounds tended to vary more
considerably across laboratories than did the individual sample results within Round 22 of the ELPAT
Program, the extent that this lab-to-lab variation differed across testing rounds was not necessarily
statistically significant.  However, as the table summarized averages of multiple sample results for each
laboratory in the DB testing rounds, while single-sample results were summarized from ELPAT Round
22, one expected to see lower variability in the DB testing rounds if, in fact, the data for the double-
blind and ELPAT Program testing rounds originated from the same underlying distribution.  Therefore,
even if a double-blind program evaluates a laboratory based on an average result across multiple
samples analyzed by the laboratory (of the same type), rather than on the result of analyzing an
individual sample, the evaluation criteria should consider that the results of double-blind testing may
have greater lab-to-lab variability compared to the results of single-blind testing.
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6.0 QUALITY ASSURANCE

A successful proficiency-test program must apply quality assurance procedures to ensure the
overall integrity of the proficiency-test samples throughout the course of the program, from preparation
to analysis.  In addition, the program must ensure that analytical results involving the proficiency-test
samples are reported accurately.  This chapter discusses how these issues were addressed in this
double-blind pilot study.  More details on quality assurance issues in this pilot study are included in
Appendix A.

6.1 SAMPLE FABRICATION AND TRANSFER

As discussed below, the dust and paint source materials used in the double-blind pilot study
were obtained as part of the ELPAT Program.  The proficiency-test samples were prepared from these
materials within the ELPAT Program.  Some of the procedures used to prepare the proficiency-test
samples are discussed below, with an emphasis on quality assurance practices.

6.1.1 Obtaining and Preparing Bulk Source Material

The paint and household dust source material used to prepare the proficiency-test samples
were collected in the ELPAT Program following the procedures set forth in Standard Operating
Procedure for Source Material Collection (Appendix C of RTI, 1994).  A network of contractors
associated with abatement and risk assessment projects in public housing, military housing, and private
dwelling units contributes bulk paint source material for use in the ELPAT Program, while dust sample
material is obtained from vacuum bags in households conducting normal cleaning routines, from HEPA
vacuums used in post-abatement cleaning efforts, and from street sweeping.  This material is then
classified according to lead content.  Specifically, the low-lead dust used in this study came from a
Milwaukee (WI) exposure intervention program, the medium-lead dust came from a North Carolina
household, and the paint came from an old hospital in Raleigh, NC.  See Section 2 of Appendix A for
additional information on material selection.

In the ELPAT Program, a given batch of source material is homogenized with respect to lead
concentration and particle size distribution.  The method for preparing the paint source material is
detailed in Standard Operating Procedure for Preparation of Lead-In-Paint Proficiency
Analytical Testing Material (Appendix C of RTI, 1994) and summarized in Section 4.3.1 of RTI,
1994.  The method for preparing the dust source material is detailed in Standard Operating
Procedure for Preparation of Proficiency Analytical Testing Material for Lead in Dust (Appendix
D of RTI, 1994) and is summarized in Section 4.3.2 of RTI, 1994.

6.1.2 Preparing Proficiency-Test Samples

The dust and paint proficiency-test samples were prepared within the ELPAT Program.  For
the double-blind pilot study, 180 proficiency-test samples of each sample type were prepared (Table
2-1 of Section 2.2).  Additional samples at the rate of 5% per sample type were also prepared to act
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as QC samples in the final verification process, which verified the lead content in the proficiency-test
samples, as described in Section 3.3 of Appendix A.  The methods used to prepare the proficiency-test
samples are detailed in Sections 4.3.1 and 4.3.2 of RTI, 1994, and in Section 3 of Appendix A.

Each dust proficiency-test sample consisted of a PaceWipe™ with 0.1 (±0.0005) grams of the
appropriate dust source material, as described in Appendix D of RTI, 19943.  The PaceWipe™ is
preferred in the ELPAT Program as it contains no detectable background lead when using flame atomic
absorption spectrometry, such as NIOSH Method 7082.  As presented in Section 4.1 of RTI
(Appendix A), analyses of 13 blank PaceWipes™ each reported <0.001 mg lead/wipe.  In addition,
the PaceWipe™ has a consistent moisture level and is covered by a solution that tends to retard
molding over time when stored under proper environmental conditions.  

Paint proficiency-test samples consist of one-gram aliquots of the paint source material.

When dust (at each lead level) and paint proficiency-test samples were tested in duplicate, the
difference in results agreed within 5% of the initial result.  Potential matrix interferences were evaluated
for both dust-wipe and paint-chip proficiency-test materials by evaluating the recovery of lead spiked
into replicate samples before analysis.  The lead recoveries of the spiked samples were within the target
recovery range of 90-110%.  These results are discussed in Section 4.1 of Appendix A.

Once prepared, the proficiency-test samples were placed into individual plastic scintillation
vials, capped, and stored until they were ready to be transferred to client-supplied sample containers
(Section 2.4.1).  Dust samples were stored in a 4oC cold room.  All vials were stored according to the
type of sample (dust, paint) and the level of lead in the sample.

6.1.3 Verifying That Client-Supplied Sample Containers Are Uncontaminated

From each batch of sample containers received from a client, one container was used in a lead-
background test to verify that the batch of containers were uncontaminated.  This test involved
swabbing the interior of the container with a PaceWipe™, then analyzing the wipe for lead
contamination (Section 4.3 of Appendix A).  While a default sample container (e.g., plastic centrifuge
tubes different from the containers used in the ELPAT Program) would have been used in place of a
client’s sample containers if they were found to be contaminated, this corrective action was not
necessary (i.e., all analysis results were <0.001 mg lead/container).
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6.1.4 Transferring Samples to Client-Supplied Sample Containers

To verify the quantitative transfer of dust-wipe samples from the plastic scintillation vials to the
client-supplied sample containers, seven blank PaceWipes™ were spiked with NIST Standard
Reference Material 2711.  The samples were digested and analyzed for lead, as detailed in Appendix
D of RTI 1994, and in Section 4.2 of Appendix A.  The recovery percentage averaged 83.3%
(±1.6%) for these seven samples, compared to an 85% nominal recovery percentage for the SRM and
the recovery percentages of 82.6% - 86.0% recorded in Round 22 of the ELPAT Program.

To investigate whether PaceWipes™ could become contaminated with lead as a result of the
sample transfer process, three blank PaceWipes™ were stored in plastic scintillation vials for two
hours and stored in a 4oC cold room, transferred to the default centrifuge tube, and removed for
analysis.  The blank recoveries for these three samples were each <0.001 mg lead/wipe (Section 4.1 of
Appendix A).

6.2 DATA MANAGEMENT AND SAMPLE TRACKING

Data collected in this double-blind pilot study were generated by multiple sources specified
within Figure 2-1 of Section 2.0.  This section describes the data management procedures that were
used in this pilot study and the methods used for sample tracking through the study.

6.2.1 Types of Data

The majority of data in the pilot study were the quantitative and tracking data that were taken
from the Sample Tracking and Analysis Report Forms (Appendix C).  Other types of data included the
analytical results for the participating laboratories from Round 22 of the ELPAT Program (provided by
the proficiency-testing service), qualitative information on the participating clients (used to select clients
in Chapter 3), and any feedback that the clients (or laboratories) had as a result of their participation in
the study.

Information on the recruited clients was recorded during the recruitment process onto copies of
the telephone recruitment script in Appendix B.  While most of this information was used to determine
the eligibility of the client for this pilot study (Sections 3.2 and 3.3) and to determine which laboratories
were testing proficiency-test samples, selected information was used for correspondence and sample
shipment throughout the study.

The proficiency-testing service recorded the PTS Sample ID (Section 5.1 of Appendix A),
sample type, sample weight, sample shipped date, and sample received date on the Sample Tracking
and Analysis Report Forms.  They also prepared the report in Appendix A detailing the results of
verification testing and other information on the proficiency-test samples such as sample-to-sample
variation determined within the sample preparation stage.
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The participating clients recorded their own Client Sample IDs for cross-reference, dates of
sample shipment and receipt of analysis results, and the analysis results for the proficiency-test samples
on the Sample Tracking and Analysis Report Forms.  Clients also could report protocol violations and
quality assurance issues to the proficiency-testing service when necessary.

6.2.2 Data Storage and Transfer

Throughout the pilot study, the following hardcopy documents were stored by the organizations
responsible for their completion and reporting:  completed telephone recruitment scripts, copies of the
Sample Tracking and Analysis Report Forms that were sent to the clients with the sample shipments,
and copies of these same forms as received from the clients via fax as they shipped the samples to the
laboratories and as they received the analytical results.

Section 2.5 discusses how data were reported from the various organizations involved in the
pilot study and how these data were stored electronically.

6.2.3 Sample Identification

Identifications were placed on proficiency-test samples at two distinct points in the double-blind
pilot study:  when samples were prepared by the proficiency-testing service (“PTS Sample IDs”) and
when samples were incorporated into regular field sample batches by the participating clients (“Client
Sample IDs”). 

The method that the proficiency-testing service used to specify PTS Sample IDs is discussed in
Section 5.1 of Appendix A.  These sample IDs were placed onto labels which were affixed to plastic
bags.  Then, the appropriate sample containers were placed in their appropriate plastic bags.  The
proficiency-testing service recorded the PTS Sample IDs on Sample Tracking and Analysis Report
Forms and included the forms with the samples when shipping to the clients.

When the proficiency-test samples were received by the clients, they assigned Client Sample
IDs to the samples when placing them in a batch for shipment to the laboratory.  The identifiers were
assigned in a manner that the laboratory could not distinguish the proficiency-test samples from the
other field samples in the batch based on its ID or label.

After recording the Client Sample IDs in Section B of the Sample Tracking and Analysis
Report Form next to the PTS Sample ID, the client removed the proficiency-test sample container from
the plastic bag and affixed a label containing the Client Sample ID onto the container.  The type of label
used by the client, the manner of recording Client Sample IDs to the labels, and the manner of affixing
the labels to the sample containers were consistent across all samples in the batch to ensure blindness of
this pilot study.
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6.3 DATA QUALITY CHECKING

The proficiency-testing service performed some verification of hand-entered data before
releasing the final spreadsheet of analytical results for statistical analysis.  The proficiency-testing service
also provided the originals of the Sample Tracking and Analysis Report Forms and laboratory reporting
forms that the participating clients provided.  Once the organization performing the statistical analysis
received these materials, they performed a 100% verification of the data in the spreadsheet for each
testing round, comparing the recorded results with what was recorded on the forms.  Any deviation
from the forms was reported back to the proficiency-testing service for verification.  This process was
completed before preparing final versions of the results presented in Chapter 5.

The organization performing the statistical analysis also notified the proficiency-testing service of
any results that appeared to be extreme (i.e., unusually high or low) relative to other results for the given
sample type, or relative to the target lead level as determined from the reference labs in Round 22 of
the ELPAT Program.  The proficiency-testing service investigated the correctness of these extreme
data values by contacting the laboratories that analyzed the samples in question to obtain the analytical
results as reported on the laboratory report forms, and/or contacting the clients associated with these
samples to verify that they reported the results correctly and in the proper units.  The proficiency-testing
service provided all information obtained in this investigation to the organization performing the
statistical analysis.  Any necessary data corrections that were identified in this investigation into extreme
data values were made prior to generating the final data summaries and analyses presented in Chapter
5.
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7.0 CONCLUSIONS AND RECOMMENDATIONS

The following findings and conclusions were made from this double-blind proficiency-testing
pilot study and from the summaries and analyses of the data generated by this study:

Design and participant issues

! It can be difficult to get clients of laboratories (e.g., risk assessors) to cooperate in a
double-blind proficiency-testing program (through receiving and distributing
proficiency-test samples and reporting back the results of the analysis of these samples)
without providing some kind of incentive or reimbursement.

! Reimbursement for client participation in a double-blind program would require funding
and a small amount of management staff effort to administer the funds.

! It is apparent that some laboratory clients may not recognize the benefits that a double-
blind proficiency-test program would have for them, over and above current
proficiency-testing programs.

! Many laboratory clients are small operations that do not have the cash flow or staff to
contribute resources to a double-blind program, making their participation a hardship to
them.  In some cases, materials (e.g., sample containers, PaceWipes™) were provided
to clients in this pilot study to ensure their participation.

! Simple, yet explicit, instructions are necessary for the clients to ensure proper storage,
handling, and identification of proficiency-test samples while in their control.  These
factors can affect the ongoing integrity of the samples.

! Frequently, clients go out of business, reorganize, change their organizational identity
and/or mission, and change their telephone numbers and staff.  In addition, points of
contact are frequently unavailable when needed (typically in the field).  This hinders the
ability of clients to give a long-term commitment to a double-blind program, as well as
the ability of a proficiency-testing service to contact participating clients during the
course of a double-blind program.

! Several clients participating in this pilot study (and many who were attempted to be
recruited) had a low monthly volume of field samples, making it difficult to generate a
batch containing field samples and proficiency-test samples within a month of receiving
the proficiency-test samples.  This problem may be especially acute in time periods
when less environmental sampling occurs (e.g., winter months).
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! The finely-ground nature of paint-chip proficiency-test samples, along with the absence
of substrate particles, make these samples easily distinguishable from field samples. 
Further research may be necessary to reformulate the physical characteristics of paint-
chip proficiency-test samples.

! As soil is recognized as a potential source of lead in indoor dust, soil sampling can play
an important role in a risk assessment.  However, while field soil samples typically
exceed 10 grams, the proficiency-test soil samples in the ELPAT Program are typically
less than 5 grams.  More study is needed to determine how soil proficiency-test
samples can be prepared for a double-blind program.

! Currently, the use of PaceWipes™ or a similar hand-towelette in preparing dust-wipe
proficiency-test samples makes it easy to distinguish them from field samples that
consist of baby wipes, which many risk assessors use.  This can hinder the participation
of clients who use baby wipes.  However, it is expected that laboratory requests to use
the smaller, thinner towelettes rather than baby wipes will result in more clients adopting
towelettes for dust sampling.

! Future double-blind programs need to take into account situations where proficiency-
test sample results are reported as a lead amount per “unit area.” When blindly
including proficiency-test samples within a batch of regular field samples, the clients
fabricated field sampling information associated with the proficiency-test samples to aid
in their disguise.  This fabricated information included sampled areas associated with the
samples.  This posed a problem when clients reported back the results of the
proficiency-test samples in terms of a lead amount per unit area.  In order to convert
this to a strict lead amount, it was necessary to verify the "area" that the client fabricated
for this sample.

! Page 5-33 of the 1995 HUD Guidelines recommends that risk assessors use double-
blinding techniques on their laboratories, where risk assessors obtain spiked dust-wipe
samples (in the range of 50-300 µg/wipe) from laboratories and insert them into their
field sample batches for analysis (at 1 spiked wipe per 50 samples).  However, this is a
recommendation and not a requirement.  Except when double-blinding is mandatory
(e.g., certain government programs such as the HUD Grantees program), the added
resources that double-blinding requires on the part of the risk assessor often keep some
from performing (and understanding) double-blinding on a voluntary basis.  This issue
must be addressed when determining the feasibility of a double-blind proficiency testing
program.
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Laboratory performance

! While all data for Round 22 of the ELPAT Program fell within the round’s acceptance
limits for the 12 participating laboratories in the double-blind pilot study, 11% of the
double-blind pilot data for these laboratories exceeded these limits.  This suggests that
for some (but not necessarily all) of the participating laboratories and for each sample
type, the double-blind pilot study data are more likely than single-blind study data to
exceed the acceptance limits determined from data within the (single-blind) ELPAT
Program.

! For each proficiency-test sample type, the overall average measurement reported by
the laboratories within a double-blind testing round did not differ significantly across the
three testing rounds (at the 0.05 level), and deviation of this average from the target
level associated with the proficiency-test sample type was not statistically significant
overall.

! Some statistical evidence exists that the variability in log-transformed dust-wipe
proficiency-test sample measurements differs significantly (at the 0.05 level) across
double-blind testing rounds, primarily due to the presence of unusually large or small
data values.  Variability in the dust-wipe measures also tended to be higher in the
double-blind testing rounds compared to Round 22 of the ELPAT Program.  These
observations were less evident for the paint chip proficiency-test sample measures.

! Analysis of the double-blind pilot study data characterized variability into two
components: lab-to-lab variability and within-lab variability.  For both of these
components, when statistical outliers were omitted from the analysis, the observed
differences in the variance estimates did not differ significantly (at the 0.05 level) from
round-to-round for any of the three proficiency-test sample types.  This finding, along
with the conclusion made in the previous bullet, suggests that general laboratory
performance did not differ significantly across the three double-blind testing rounds.  

! When excluding outliers from the analysis, lab-to-lab variability tended to represent
approximately 70% of total variability associated with the two types of dust-wipe
samples and slightly under 50% of total variability associated with the paint chip
samples.  Thus, lab-to-lab variability constituted a greater percentage of total variability
for the dust-wipe proficiency-test samples than for the paint chip samples.  These
percentages were slightly higher when calculated within each double-blind testing
round.

! When statistical outliers were not excluded from the analysis, the estimates of both lab-
to-lab variability and within-lab variability differed significantly from one testing round to
another (p < 0.001), for each type of proficiency-test sample.  However, as those
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laboratories that occasionally reported unusually high or low results did so for multiple
samples of a given type within a testing round, the presence of statistical outliers
affected lab-to-lab variability considerably more than within-lab variability, often
resulting in lab-to-lab variability representing over 90% of total variability in the given
testing round.

! When calculating laboratory averages within each double-blind testing round
(disregarding statistical outliers) and the single-sample results from Round 22 of the
ELPAT Program for the same group of laboratories and the same proficiency-test
sample types, no statistically significant differences (at the 0.05 level) were observed in
the variability of these data across the double-blind testing rounds and Round 22 of the
ELPAT Program.  However, the observed variability associated with the double-blind
laboratory averages was slightly higher than the observed variability associated with the
single-sample results for these laboratories in Round 22 of the ELPAT Program. 
Because statistical theory specifies that averages have lower variability than the data
entering into their calculation, this finding suggests that for these laboratories and
proficiency-test sample types, the results of double-blind testing may have higher
variability compared to the results of single-blind testing.

! The data for the group of laboratories participating in this pilot study suggest that
additional variability may be present in double-blind testing data compared to single-
blind testing data.  However, while such a finding may influence how acceptance ranges
in a double-blind program are determined, the criteria for determining acceptance in a
double-blind program should not be relaxed simply because laboratories may be more
likely to exhibit reduced performance compared to within a single-blind program. 
Instead, the criteria should address a laboratory’s typical performance level in the test
setting.

The following recommendations can be made as a result of conducting this study:

! An education strategy is needed for laboratory clients to recognize the benefits of a
double-blind program.

! Consideration should be given on whether clients should be reimbursed for costs
associated with proficiency-test sample analyses in a double-blind program.  If the
decision to reimburse is approved, sources of funding must be identified, such as
charging laboratories a fee for participating in a double-blind program.

! In a double-blind proficiency-testing program, it may be beneficial to have proficiency-
test samples placed in small batches rather than large batches.  If the proficiency-test
sample results are considerably different from those for other samples within the batch
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(e.g., are very high), then some laboratories may suspect that the samples are some
kind of reference material.  This is more likely to happen in large batches than in small
batches, especially if the lead content is consistent from sample to sample within a
batch.

! Statistically-based laboratory performance criteria in a double-blind program may need
to consider that lab-to-lab variability in proficiency-test sample results may naturally
differ between a double-blind setting and a single-blind setting, as some laboratories
may perform differently when aware of analyzing proficiency-test samples.

! If statistical evaluation criteria in a double-blind program will be made based on
individual sample results (as is done in the single-blind program), then within-laboratory
variability in these results should be considered, in addition to lab-to-lab variability.

! Risk assessors can use several different types and brands of wipes for collecting dust
samples for lead analysis.  Therefore, it is necessary to work with laboratories, their
clients, and other interested agencies to standardize the type of dust-wipe that should
used in lead inspections and risk assessments, so that the same type of wipe can be
used to develop proficiency-test samples.

! Further research should be considered to develop more appropriate paint materials that
can be used in proficiency-test samples and that more closely resemble paint samples
collected in the field than the finely-ground material used in this pilot study.  A similar
recommendation can be made for soil samples, which were not considered in this pilot
study.

! When laboratory proficiency-test results are suspected to have been reported
inaccurately, and it is determined that the laboratory client did not contribute to the
inaccuracy, it may be necessary for the proficiency testing service to contact the
laboratories to resolve any issues contributing to the inaccuracy, such as by reviewing
laboratory QA/QC results for the given batch (e.g., results of analyzing laboratory
control samples), and to determine whether the client’s field sample results within the
same batch may have been compromised in any way.
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SECTION 1.0
INTRODUCTION

1.1 PROJECT OVERVIEW

This report describes the preparation and distribution of lead-containing dust and paint samples
for a pilot version of a double-blind proficiency testing program.  The double-blind program is currently
being considered for inclusion within the National Lead Laboratory Accreditation Program (NLLAP)
operated by the U.S. Environmental Protection Agency to test the ability of analytical laboratories to
analyze dust, soil, and paint chip samples for lead content.

The current laboratory proficiency testing program within NLLAP is the Environmental Lead
Proficiency Analytical Testing (ELPAT) program which is administered by the American Industrial
Hygiene Association (AIHA).   Since 1992, AIHA has contracted with Research Triangle Institute
(RTI) to produce lead-containing paint, soil and dust wipe samples for distribution to laboratories
wishing to participate in the ELPAT program.  The ELPAT program is a single-blind proficiency testing
program, so while the participating laboratories are unaware of the amount of lead in samples that are
part of the program’s performance evaluation, they are aware of when they are analyzing such samples.

This double-blind study will have the field inspectors (clients) receiving lead-in-dust and lead-
in-paint samples from RTI, and incorporating these proficiency-testing samples as blind samples within
batches of field samples submitted by the clients of the laboratories.  Since these proficiency samples
would not be identified as such in these batches, laboratories would ideally treat these samples as
routine field samples.

To accomplish such a task, RTI prepared additional Round 22 ELPAT materials, and mailed
these samples to participating clients.  Samples were provided to the clients three times over a three
month period.  It was the clients responsibility to report the laboratory analysis results back to AIHA.

1.2 PROJECT ORGANIZATION AND MANAGEMENT STRUCTURE

The double-blind pilot program was sponsored by the Office of Pollution Prevention and
Toxics of the U.S. EPA (EPA/OPPT) under Work Assignment 3-30 of EPA Contract Number 68-
D5-0008.   Mr. John Scalara was the EPA Work Assignment Manager.  Three contractors were
involved in the design and conduct of this program.  Battelle is under contract by the EPA, AIHA was a
subcontractor to Battelle and RTI was a subcontractor to AIHA.

Battelle had responsibility for the establishment of the program design, preparation of the
Quality Assurance Project Plan, recruiting participants, establishing statistical performance criteria,
preparing SOPs, letters and forms to be used in the pilot study, and preparing a final report for EPA.
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AIHA was responsible for serving as the proficiency testing service, acting as the client’s
primary contact, collecting the analytical results and providing them to Battelle, and providing data on
the ELPAT Round materials.

RTI was responsible for preparing and storing the proficiency test materials used in the double-
blind study, receiving the clients sample containers and testing these containers for any possible lead
contamination, conducting verification procedures on sample transfers among storage devices and
centrifuge tubes, distributing samples to clients using the client-supplied containers, (or a default
centrifuge tube if the client did not supply a container), coordinating the method for ensuring blindness
when the clients incorporate these samples with their regular field samples, and reporting information on
the test samples that is necessary for determining laboratory performance. 

This report describes the preparation and distribution of the double-blind samples.
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SECTION 2.0
PROFICIENCY TESTING MATERIAL SELECTION

2.1 MATERIAL SOURCES

The low-lead dust used in this study came from a Milwaukee exposure intervention project and
the medium-lead dust came from a North Carolina household.  The paint came from an old hospital in
Raleigh, NC.  The double-blind samples were prepared from the same bulk processed materials as
those used for Round 22 in the ELPAT program.  The double-blind samples were prepared
immediately preceding Round 22.

2.2 SCREENING ANALYSIS

The dusts were sent to Neutron Products, Inc., in Dickerson, MD for sterilization by gamma
irradiation and then returned to RTI.  Upon receipt at RTI, the bags of sterilized raw dust were sieved
using a 250-um sieve, and three 0.1 g aliquots were taken from the sieved dust and subjected to
analysis using microwave/acid digestion and inductively coupled plasma emission spectroscopy1. This
concentration was the screening value for each dust.

The paint was ground using a ball-mill jar, and three 0.1 g aliquots were subjected to the lead
analysis as described for the dust samples.  The lead concentration was the screening value for the
paint.

2.3 TARGET CONCENTRATION

The QAPP for the double-blind project (written by Dr. Bob Lordo et al., of Battelle, Feb.
1998) specified that the dust-wipe proficiency-test samples will have lead levels in each of the following
ranges : 70-120 ug/wipe (Low-level dust); and 200-600 ug/wipe (Mid-level dust); and that the paint
chip sample be in the range of 0.2-1.2 percent lead.  Samples were then selected from the  Round 22
ELPAT proficiency samples to achieve these target values.  The following ELPAT samples were
selected: 22W2 ( Low-level dust), 22W3 (Mid-level dust), and 22P4 (Paint).
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SECTION 3.0
PREPARATION OF DOUBLE-BLIND MATERIALS

3.1 PRELIMINARY VERIFICATION

The bulk dust samples, having been sieved to 250 um for screening analysis, were then passed
through a 150 Fm sieve using the Ro-Tap apparatus in preparation for preliminary verification analysis. 
The paint having been previously ground using the ball mill jar was passed through a 125 Fm sieve.

Five 0.1 g grab samples of each dust and paint were then taken manually from each batch of
the processed materials, and analyzed using the microwave/ nitric acid, hydrochloric acid extraction and
measurement by plasma emission spectroscopy.  The preliminary verification values as presented in
Table 1 came within the acceptable range of the target concentrations.

Table 1
Screening and Preliminary Verification

Sample Target
Value

ELPAT
Number

Screening
Value

Preliminary
Verification

Source

Low-level
Dust

70 -120
ug/wipe

22W2 1180 Fg/g 118 ± 5.04
Fg/wipe

Milwaukee,
WI
Intervention
Program

Mid-level
Dust

200 - 600
ug/wipe

22W3 2270 Fg/g 243 ± 8.44
Fg/wipe

North
Carolina
Household

Paint 0.2 - 1.2 % 22P4 0.642 % 0.602 ± 0.044 % Raleigh, NC
Hospital 

3.2 SAMPLE LOADING

PaceWipes™ were loaded with 0.1000 ± 0.0005 g portions of dust.  Only one analytical
balance was used to weigh the dust onto the PaceWipes™  and a single 0.1 g Class 1 weight was used
for a daily calibration check.  The dust jar was first tumbled, then allowed to settle briefly and the
container was opened.  Material was taken using a spatula and transferred to the tared weighing paper. 
If more material was needed, it was taken from the bulk container and added to the material on the
paper.  If excess (>0.1005 g) was placed on the weighing paper, it was carefully removed with the tip
of the spatula and discarded.  A PaceWipe™  was prepared for receiving the dust by opening the foil
pouch, removing the wet folded wipe and squeezing the excess moisture out by hand over a trash can. 
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The wipe was then unfolded and briefly set on a Kimwipe to soak up excess moisture.  The
PaceWipe™  was then transferred to a flat plastic board to await the dust.   The weighing paper
containing the pre-weighed dust was then removed from the balance and the dust gently tapped out
onto the PaceWipe™ .  The wipe was then folded and placed in a capped, plastic scintillation vial.  All
vials containing the spiked wipes were stored in a cold room (40E F) as a secondary means of
retarding mold growth until shipment.

The paint was riffled out into 1.0 gram aliquots using a spinning riffler.  A 20 gram portion was
introduced into the hopper of the riffler, and the paint was slowly vibrated down a chute leading from
the hopper to 20 trays slowly turning under the end of the chute.  After all of the 20 gram portion was
split into 20 samples, the trays were removed and the paint samples transferred to plastic scintillation
vials.  The process was repeated 9 times to obtain 180 samples.  

3.3 FINAL VERIFICATION

After the vials were filled with the appropriate dust or paint samples, they were returned to their
positions in divided boxes holding 10 rows of 10 vials each.  Samples were selected for final
verification across the entire set of samples at a rate of 5% of the total number of samples. One dust or
paint sample was selected at random from each batch of 20 samples, for a total of 9 samples from each
set of 180 dusts and paint.  The final verification values are presented in Table 2.  Values within 20% of
the target values were achieved.

Homogeneity of the samples is indicated by the relative standard deviations (RSD). The RSDs
based upon analysis of 9 samples met the goal of a RSD less than 10%.

Table 2
Final Verification

Sample Final Verification
(n=9)

Relative Standard
Deviation (RSD)

Low-level Dust 101 ± 5.29 Fg/ wipe 5.24

Mid-level Dust 215 ± 10.4 Fg/wipe 4.86

Paint 0.658 ± 0.029 % 4.40
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SECTION 4.0 
QUALITY ASSURANCE

4.1 QUALITY CONTROL OPERATIONS

Quality control/quality assurance is an essential component of the ELPAT program, and
was continued for the double-blind study.  An earlier study to determine the blank value of the
PaceWipe™ (Lot number 1296-01) showed that 13 blanks all contained <0.001 mg lead/wipe. Three
more blank wipes which had been placed in plastic scintillation vials for two hours and stored at 40 oF
prior to removal and transfer to the centrifuge tube, were subsequently analyzed.  The blank recoveries
for these three samples were also <0.001 mg lead/wipe.

A duplicate analysis was conducted for each of the dusts and paint.  The duplicates agreed
within 5 %, as shown in Table 3.  Spike solutions were prepared from a 1000-ug/ml stock solution of
Pb(NO3)2 obtained from PE Pure, Atomic Spectroscopy Std and added to the dust samples prior to
digestion.  One ml of a 50 ug/ml Pb solution was added to the low-level dust and one ml of a 100 ug/ml
Pb solution was added to the mid-level dust prior to digestion.  The paint solution concentration was
too high to effectively add a spike solution prior to digestion; therefore one ml of a 50 ug/ml spike
solution was added to the diluted paint solution following digestion. The spike recoveries for the dusts
and paint were within the goal of 90-110, as shown in Table 4.

Table 3
Duplicate Analysis

Sample Vial ID Initial Repeat Percent
Difference

Low-level Dust 462/482 104 Fg/g 102 Fg/g 1.9 %

Mid-level Dust 471/491 210 Fg/g 218 Fg/g 3.8 %

Paint 465 0.676 % 0.649 % 4.4 %
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Table 4
Results of Spike Analysis

Sample Added
Amount (FFg)

Amount
Recovered

(FFg)

% Recovery Unspiked
Amount (FFg)

Low-level
Dust

50 45.6 91.2 101

Mid-level
Dust

100 92.4 92.4 214

Paint 50 50 100.0 32.0

4.2 QUANTIFICATION OF DUST-WIPE SAMPLE TRANSFER

To verify the quantitative transfer of dust-wipe samples from the scintillation vials to the client-
supplied sample containers, seven aliquots of NIST SRM 2711 were weighed and transferred to the
PaceWipes™  as described for the dust loading.  These scintillation vials were placed in the cold room
overnight, then the wipes were transferred from the scintillation vials to the centrifuge tubes used for the
analysis.  The wipes were then digested, analyzed and the results compared to the historic recovery of
lead from SRM 2711, which is nominally 85%.  The recovery of these seven wipes was 83.3 ± 1.6 %
which can be compared to the Round 22 SRM 2711 recovery of  82.6 - 86.0%.

4.3 CLEANLINESS DETERMINATION OF CLIENT-SUPPLIED CONTAINERS

Each client supplied an extra container which was tested for lead contamination by swabbing
the interior of the container with a PaceWipe™.  These PaceWipes  were subsequently analyzed for
lead contamination.  As can be seen on Table 5, all containers contained <0.001 mg lead/container.
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Table 5
Cleanliness of Client-Supplied Containers

Client ID Container Type Lead from  Container

A
Glass Jars <0.001 mg

Centrifuge Tubes <0.001 mg

B Plastic Bags <0.001 mg

C Plastic Bags <0.001 mg

D Plastic Bags <0.001 mg

E Centrifuge Tubes <0.001 mg

F Plastic Bags <0.001 mg

G Centrifuge Tubes <0.001 mg

H RTI Centrifuge Tubes <0.001 mg

I Centrifuge Tubes <0.001 mg

J Plastic Bags <0.001 mg

K Plastic Bags <0.001 mg

L Centrifuge Tubes <0.001 mg
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SECTION 5.0
PACKAGING AND DISTRIBUTION

5.1 SAMPLE IDENTIFICATION

RTI assigned a sample identification number (PTS Sample ID) to each sample using the
following form:

R-MM-L-NNN

where R is a single-digit indicator of the testing round in which the sample was to be analyzed (R=1, 2
or 3),
MM was a two-letter indicator of the sample matrix and lead level (DL for dust/low, DM for
dust/medium, PT for paint),
L was an unique identifier of the laboratory to which the batch was sent by the client (L=1, 2,...;
L=1 if the client will be sending samples of the given matrix/lead level to only one laboratory),
and
NNN was a three-digit sequential ID number that uniquely identifies each sample having
common values for R and MM (example : 001-999). 

 The PTS Sample ID was copied onto standard self stick labels which were subsequently
attached to the inside of  a Ziplock™  bag.  The labels were placed on the inside of the bags so that in
the event the label fell off, it would still be associated with the sample bag. The  double-blind dust
and/or paint was transferred to the client-supplied containers and the containers placed into the pre-
labeled plastic bags.

After assigning sample labels to the sample containers, RTI recorded the PTS Sample ID on a
copy of the Sample Tracking and Analysis Report Form (Figure 1).  The sample matrix of each sample
type (dust or paint) , the weight of the sample placed into the sample container, and the date each
sample was shipped to the clients was recorded.  One copy of this form was made for retention at RTI,
and the original was sent with the samples to the clients.

5.2  DISTRIBUTION

A total of 14 clients participated.  The original mail-out of materials to 10 clients was on
February 27, April 3, and June 1, 1998.  Four clients joined the program late and received materials in
April, May and June.

A copy of the Material Safety Data Sheet (MSDS), (Appendix A) for the lead containing
materials was sent once to each client along with the instruction that it was for the clients use only and
not to forward the MSDS with the double-blind samples to their laboratories.
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Testing Round: ________ Page ____ of _____

NLLAP Double-Blind Proficiency Testing Pilot Program
Sample Tracking and Analysis Report Form

Client Information: (1) Laboratory Information: (2)

Client: Lab: Lab ID#:

Address: Address:

City: State: Zip: City: State: Zip:

Telephone: Fax: Telephone: Fax:

Responsible Party: Responsible Party:

Analysis Method: (17)

Paint:  G ICP   G GFAAS   G FAAS   G Other 
_______________

Dust:   G ICP   G GFAAS   G FAAS   G Other 
_______________

Section A: Sample Distribution from Proficiency-Testing Service (PTS) to the Client

PTS Sample ID
(3) Sample Matrix (4)

Sample
Weight

(grams) (5)

Date Shipped
to Client

(mm/dd/yy)
(6)

Initials
(7)

Date Received
by Client

(mm/dd/yy) (8) Initials (9)

G Paint  G Dust
Wipe

G Paint  G Dust
Wipe

G Paint  G Dust
Wipe

G Paint  G Dust
Wipe

G Paint  G Dust
Wipe

G Paint  G Dust
Wipe

G Paint  G Dust
Wipe

G Paint  G Dust
Wipe

G Paint  G Dust
Wipe

Section B: Client Cross-Reference and Shipment to Laboratory

PTS Sample ID (10)
Client Sample ID

(11)
Initials

(12)
Date (mm/dd/yy)

(13)

Date Shipped to
Laboratory

(mm/dd/yy)  (14) Initials (15)

Section C: Laboratory Results
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Client Sample ID (16)

Reported Lead
Concentration

(18)

Units of
Concen-
tration

(19)

Date Results
Received by

Client
(mm/dd/yy)  (20)

Initials
(21)

Verification
(22)

Date
(mm/dd/yy)

(23)

Numbers in parentheses in the column headings refer to citations in the Standard Operating Procedure for Proficiency Sample
Tracking and Data Reporting.

SECTION 6.0
REFERENCES

1. Binstock, D.A., D.L. Hardison, P.M. Grohse, and W.F. Gutknecht, “Standard Operating
Procedures for Lead in Paint by Hotplate- or -Microwave-based Acid Digestions and Atomic
Absorption or Inductively Coupled Plasma Emission Spectrometry.” NTIS Publication N. PB
92-114172, EPA Contract No. 68-02-4550, September 1991.
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APPENDIX A
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State:  ________

Client name:  _________________________________    Client ID #:  ___________

Telephone number:  ___________________

Date of call:  _________________ Time of call:  ______________  AM  PM

Caller:  __________________________

NLLAP Double-Blind Proficiency Testing Pilot Program

Script for Telephone Recruitment of Laboratory Clients

Hello, this is (state your name).  I understand that (you/your organization) send environmental samples
to analytical laboratories to evaluate whether a home contains lead hazards.  Who can I speak with
who is responsible for overseeing the collection of dust or paint samples in homes and the shipping of
these samples to a laboratory?

Obtain the contact name:  ____________________________________________

Obtain the title/position of contact:  ____________________________________________

Continue once the contact is on line.

Hello, my name is (state your name).  I (work for/am a contractor to) the EPA's Office of Pollution
Prevention and Toxics in Washington, DC.  I understand that in the process of evaluating whether lead
hazards are present in a home, you collect dust or paint chip samples from the home and send them to
an analytical laboratory to determine the amount of lead in these samples.

Question #1: Is this true? G    No Terminate the call
G    Yes Continue

Then you may be familiar with EPA's National Lead Laboratory Accreditation Program, or NLLAP. 
NLLAP recognizes analytical laboratories which have demonstrated and meet the minimum standards
for analysis of lead in dust, soil, and paint chips.  The EPA is currently investigating whether to
implement a new procedure within the NLLAP which would improve the way by which laboratories
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are tested on their ability to analyze and report amounts of lead in environmental samples, and you may
be able to help us in this study. 

Question #2:  Would you mind if I fill you in very briefly on this new procedure?

G     No Proceed G    Yes Terminate the call

Currently in the NLLAP, approximately every three months, a proficiency testing service sends a
special batch of proficiency-test samples to a laboratory, then the laboratory analyzes these samples
and reports back the results.  The proficiency testing service knows how much lead is in each sample,
so they can compare what the laboratory reports with what is actually in the sample.  However, one
disadvantage to this procedure is that the laboratory knows that they are being evaluated based on the
results they report for these special samples. The evaluation would be better if the laboratory did not
know when they were analyzing these proficiency-test samples. 

The new procedure which EPA is considering would have the proficiency testing service send the
proficiency-test samples to clients of the laboratories, rather than directly to the laboratories.  The client
would place these samples within batches of their own field samples and send the batches off to the
laboratory for analysis.  The proficiency-test samples would remain anonymous within the batches, and
so the laboratory would not know that they are testing proficiency-test samples.  This approach is
called a double-blind approach and leads to a more accurate evaluation of a laboratory's routine
performance in analyzing samples that they receive from their clients.

Here’s where you come in.  We need to identify clients of NLLAP-accredited laboratories who would
be willing to participate in a pilot study that will evaluate the feasibility of developing a double-blind
program.  Each client in this study will receive no more than 18 proficiency-test samples (perhaps less)
free of charge around the end of February.  They would be given explicit instructions on how to
incorporate these samples into three batches of their field samples, submit these batches to the
laboratory, and report the results of the proficiency-test samples back to us.  These clients would be
involved in the study for about three months, and it would take a minimal amount of effort on their part
to participate.

Question #3: Does this sound like a study that you may be interested in participating in?

G    Yes Proceed G    No Terminate the call

In order to determine which role, if any, you may be able to play in this pilot study, I need to ask you a
few questions about the types and numbers of field samples you submit to a laboratory for analysis.

Question #4:  First, do you send either dust-wipe or paint chip samples to an NLLAP-accredited
laboratory for analysis? G    No Terminate the call

G    Yes Proceed
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Question #5a: Do you currently run a double-blind test of your own on an NLLAP-accredited
laboratory? G    No Go to Question #6a

G    Yes Proceed

Question #5b: In the double-blind test, do you submit blank samples to the laboratory, or do you spike
samples with known amount of lead prior to sending the samples to the laboratory?
 G    Submit blank samples Go to Question #6a

G    Submit spiked samples, or don’t know Proceed

Question #5c: Are there any NLLAP-accredited laboratories that you contract with in which you do
not run double-blind tests? G    No Terminate the call

G    Yes Proceed

In the remaining questions, we are interested in only NLLAP-accredited laboratories that you send
samples to for which you do not run double-blind tests.

Dust-Wipe Samples

Question #6a:  Do you send at least one batch of dust-wipe samples every month to an NLLAP-
accredited laboratory? G  No   Proceed to Question 7a  G  Yes

Question #6b:  Approximately how many dust-wipe samples
do you place in a typical batch?   _____________

Question #6c:  Can you tell me the type or brand of dust wipe you use in the field?  If they don’t
know, ask if it is a hand-towelette versus a baby wipe.

__________________________________________________________________

Question #6d:  What type and brand of sample container do you place the dust-wipe sample in when
sending the sample to the laboratory?

__________________________________________________________________

Question #6e:  In general, do you use only one dust-wipe to collect a dust sample, or do you use more
than one wipe to collect a single sample?

G    Use only one wipe per sample G    Use multiple wipes per sample
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Paint Chip Samples

Question #7a:  Do you send at least one batch of paint-chip samples every month to an NLLAP-
accredited laboratory? G  No   If Question #6a was yes, then skip Questions #7b and #7c

Otherwise, terminate the call
G  Yes

Question #7b:  Approximately how many paint-chip samples
do you place in a typical batch?   _____________

Question #7c:  What type and brand of sample container do you place the paint chip sample in when
sending the sample to the laboratory?

__________________________________________________________________

Question #7d:  Do you prepare the paint-chip sample in any way prior to placing them in sample
containers for shipment to the laboratory, such as grinding them to a powder?

G    No G    Yes  _______________________________________

Laboratory

Question #8a:  What are the names and locations of NLLAP-accredited laboratories that you send
dust-wipe and/or paint chip samples to on at least a monthly basis?  Note that these should not be
laboratories that the client is currently sending double-blind samples to already.

Lab #1:  __________________________________________________________

Lab #2:  __________________________________________________________

Lab #3:  __________________________________________________________

If the answers to Question #6a and #7a are both yes, then ask Question #8b.  Otherwise, skip to
Question #8d.

Question #8b:  Do you submit both dust-wipe and paint chip samples to the same laboratory?

G    No Skip to Question #8d G    Yes Proceed

Question #8c: To which labs do you send dust-wipe samples, and to which do you send paint chip
samples? Respond according to responses to Questions #6a and #7a.
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Dust-wipe samples: G   Lab #1 G   Lab #2 G   Lab #3
Paint-chip samples: G   Lab #1 G   Lab #2 G   Lab #3

Question #8d:  Do you know approximately how many samples the laboratory tests at a given time,
like per month? Respond according to responses to Questions #6a and #7a.  We want to get a
basic idea on whether the lab is large or small.

Lab #1:  Dust-wipe______________________Paint-chip_____________________

Lab #2:  Dust-wipe______________________Paint-chip_____________________

Lab #3:  Dust-wipe______________________Paint-chip_____________________

Question #8e:  Do you know the analytical method used by the laboratory to analyze the samples? 
Respond according to responses to Questions #6a and #7a.

Lab #1:  Dust-wipe______________________Paint-chip_____________________

Lab #2:  Dust-wipe______________________Paint-chip_____________________

Lab #3:  Dust-wipe______________________Paint-chip_____________________

Question #8f:  Do you know the analytical method's detection limit for lead?  Respond according to
responses to Questions #6a and #7a.

Lab #1:  Dust-wipe______________________Paint-chip_____________________

Lab #2:  Dust-wipe______________________Paint-chip_____________________

Lab #3:  Dust-wipe______________________Paint-chip_____________________

Those who participate in the pilot study will be required to submit as many as 30 empty, unused sample
containers to the proficiency testing service in which they will place the proficiency-test samples.

Question #9:  Would you agree to do this if you were involved in this study?

G    Yes G    No

Thank you very much for your time and for your interest in this pilot study.  We will get back to you by
the end of the month on whether or not you will be selected to participate in this study.  Could I get
your address?

Street Address:  ___________________________________________________
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City:  _________________________     State:  ________   Zip Code:  __________
Verify name of contact.
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January 26, 1998

(Name of Contact)
(Name of Business)
(Address)
(City, ST ZIP)

Dear (Name):

Thank you for expressing an interest in participating in a double-blind proficiency-testing pilot program
being conducted by the U.S. Environmental Protection Agency.  We are happy to inform you that
you have been selected to participate in this program!

As we discussed with you on the telephone, the primary objective of this pilot is to evaluate the
feasibility of implementing a double-blind program as a supplement to the current single-blind laboratory
proficiency-testing program within the National Lead Laboratory Accreditation Program (NLLAP).  In
a double-blind program, the proficiency-testing service would supply proficiency-test samples to the
clients of laboratories, rather than directly to laboratories as a single-blind program does.   The clients
would then incorporate these samples within batches of field samples, submit the batches to the
laboratories, and report the analytical results of the proficiency-test samples back to the proficiency-
testing service.  Therefore, unlike a single-blind program, a double-blind program does not allow the
laboratories to know when they are analyzing proficiency-test samples, thereby allowing their routine
performance to be more accurately measured.

The attachment to this letter provides instructions for you to follow as a participant in this pilot program. 
Through the course of the program, we will be providing you with a total of (specify: #) dust-wipe
samples and (specify: #) paint chip samples for you to submit to (specify:  name of laboratory
here) for analysis.  We will provide you with these samples over three testing rounds:  in March,
April, and June, 1998.  Within each testing round, we will ask you to incorporate the samples you
receive into the next available batch of field samples that you will submit to (specify:  this laboratory,
these laboratories) for analysis.

In order to ensure that the laboratory cannot discern the proficiency-test samples from the field
samples, we need to place the proficiency-test samples in the same containers that you will use for the
field samples.  Therefore, please submit (specify: #) empty, unused sample containers by
February 13, 1998, to Ms. Laura Hodson at the address specified on the attachment, so that we can
place our samples in the same containers you will be using.

During the pilot program, please regard all aspects of the program as confidential and program-
sensitive.  You will be able to find out the results of the analysis of these proficiency-test samples at
the end of the pilot program, upon release of the program’s final report.
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(Name of contact) 2 January 26, 1998

We will be contacting you by telephone in the next week to review the instructions in this letter and on
the attached sheet and to verify your participation in the program.  We look forward to talking with you
again and answering any questions that you may have.  Meanwhile, please call Bob Lordo of Battelle at
(614) 424-4516 if you have any questions on your acceptance in the program.  Thank you again for
your participation!

Sincerely,

John Scalera
Office of Pollution Prevention and Toxics
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NLLAP Double-Blind Proficiency-Testing Pilot Program

Information and Instructions to Participating Laboratory Clients
REVISED

Thank you for agreeing to participate in this double-blind proficiency-testing pilot program!  The
information that we can gather in this program will be very useful in developing a double-blind program
within the NLLAP.  Such a program will eliminate the need for laboratory clients to perform their own
double-blind procedures, which will greatly benefit all lead inspectors and risk assessors who submit
environmental samples to laboratories for lead analysis.

During the pilot program, you will interact with the program’s proficiency-testing service who will
manage the shipping of proficiency-test samples and the collecting of analysis results on these samples. 
Your primary contact at the proficiency-testing service on any questions you may have, issues that
arise, and quality assurance issues to report, is:

Fred Grunder, CIH
Manager, Laboratory Accreditation Programs
American Industrial Hygiene Association (AIHA)
2700 Prosperity Avenue, Suite 250
Fairfax, VA 22031
phone:  703/849-8888
fax: 703/207-3561
e-mail: fgrunder@aiha.org

If you are unable to reach the primary contact, you may contact Mr. Carl Bell at AIHA (at the same
address and telephone numbers as above), or the NLLAP staff at the U.S. Environmental Protection
Agency at 202/260-6709.

The proficiency-testing service will provide you with proficiency-test samples in each of three testing
rounds:  in March, April, and June, 1998.  This attachment provides you with information such as
how to place the proficiency-test samples for a given testing round within your next available batch of
field samples, how to properly track these samples while in your possession, and how to report the
results of these samples to the proficiency-testing service.

Although we are unable to reimburse you for shipping/postage costs and for costs to supply the
proficiency-test service with sample containers, we will be happy to reimburse you for the cost of
laboratory analysis of the proficiency-test samples we supply to you in this program.  To receive
reimbursement of the analysis costs, please provide a copy of the laboratory’s invoice, showing either
1) the cost per sample, or 2) the number of samples analyzed and the total analysis cost, to:

Robert Lordo, Ph.D.
Battelle
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505 King Avenue
Columbus, OH 43201

You can also fax this information to Dr. Lordo at 614/424-4516.

In order to preserve the double-blind nature of this pilot program, while ensuring proper sample
tracking and data reporting, we have identified seven primary tasks for you to follow in the program. 
Each task will require only a minimal effort on your part.  You need perform Task 1 only once; Tasks 2
through 6 will be accomplished three times, once in each testing round.

Task 1: Please provide clean, unused sample containers  in which the proficiency-testing service
will place your proficiency-test samples.  The number of containers to submit is specified in
the letter accompanying these instructions.  Please submit these containers via priority mail
or first-class mail by February 13, 1998, to the following address:

Laura Hodson, CIH
Center for Environmental Measurements and Quality Assurance
Research Triangle Institute
Research Triangle Park, NC 27709

Within your shipment of the sample containers, please notify us on the proper address
that we should use in submitting the packages of proficiency-test samples to you.

Task 2: Each shipment of proficiency-test samples that you will receive will be accompanied by the
attached Sample Tracking and Analysis Report Form, with one copy included for every
laboratory to whom you will be shipping the samples for analysis.  This form is used to
properly track the proficiency-test samples through the program and to report the analytical
results of these samples.

C. When you receive the proficiency-test samples, please store them in a locked area
with limited access (e.g., cabinet, closet) until you place them within your next
available batch of field samples.

D. Do not open or otherwise tamper with the sample containers or their contents.
E. Please store the accompanying Sample Tracking and Analysis Report Forms in a

locked area when not in use.

Task 3: For the Sample Tracking and Analysis Report Forms that you receive,

A. Please review the information which the proficiency-testing service provides
in the block titled “Client Information (1)” and make any necessary changes. 
(Note that the proficiency-testing service will also provide sample information in
columns (3) through (7) on the form.)
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B. In the upper right of the form, within the block labeled “Laboratory Information
(2)”, please supply information on the specified laboratory that will receive the
proficiency-test samples for analysis.

C. Please specify the date you received the proficiency-test samples in the
column of the form labeled “Date Received by Client (8)” and place your initials
(indicating that this date was recorded correctly) in the column labeled “Initials (9)”.

Task 4: Upon your receipt of proficiency-test samples in a given testing round, please use the
Sample Tracking and Analysis Report Forms to identify which samples are to go to
which laboratories for analysis (if you are to submit samples to multiple laboratories).  Then,
place a laboratory’s proficiency-test samples randomly within your next available batch of
field samples that are earmarked for analysis at that laboratory.  To ensure that the
proficiency-test samples remain properly identified through the program, please perform the
following while treating the proficiency-test samples no differently from the field
samples:

A. Please assign identifications (IDs) to all samples in the batch.
B. For each proficiency-test sample, please record the PTS Sample ID (i.e., the ID

specified on the label when you receive the samples) in the column labeled “PTS
Sample ID (10)” within Section B of the Sample Tracking and Analysis Report
Form, and the ID which you assign to the sample in the column labeled “Client
Sample ID (11).”  When recording these two IDs, please ensure that the two IDs
on a given row of the table are for the same sample.

C. For each proficiency-test sample, please remove the sample container from the
outer plastic bag, noting the PTS Sample ID that is on this outer bag, then
place a label on the sample container containing the ID you assign to the
sample.

D. Once you have verified that each proficiency-test sample is properly identified in the
batch and on the Sample Tracking and Analysis Report Form, please initial and
date the columns labeled “Initials (12)” and “Date (13)”.

Task 5: Please perform the following when shipping a batch of field and proficiency-test samples to
the laboratory for analysis:

A. Please include any forms you would routinely send with the batch, such as
your chain-of-custody form. (Do not send the Sample Tracking and Analysis
Report Form with the samples!)  If your form includes such information as
sample area, location, and substrate for each sample, please specify this information
for the proficiency-test samples (even if you have to make up the information) so
that the laboratory believes that these are actual field samples.  For example, you
may want to specify that a dust-wipe proficiency-test sample was “collected” from
a one square-foot area on the living room floor.  If you are receiving paint-chip
proficiency-test samples, please refer to these samples as “paint chips from brick-
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or concrete-surfaces” or “dust contaminated with paint” due to their small
particle sizes.

B. Please specify the date shipped to the laboratory in the column labeled “Date
Shipped to Laboratory (14)” on the Sample Tracking and Analysis Report Form
and place your initials in the column labeled “Initials (15)” on the form.

C. On the day that you ship the samples, please fax a copy of the  Sample Tracking
and Analysis Report Form (completed through Section B) to Fred Grunder
of AIHA (fax number:  703/207-3561).

D. A successful pilot program will provide important information on double-blind
laboratory accreditation, which will ultimately benefit you and others who employ
laboratories for accurate analysis of lead in environmental samples.  Therefore,
please do not discuss the proficiency-test samples with the laboratory in any
way that would indicate that they are not routine samples, and do not
divulge to the laboratory your participation in the pilot program.

Task 6: Once the laboratory has provided you the analytical results, please perform the following
for each proficiency-test sample in the batch:

A. Please record the sample ID that you assigned to each proficiency-test
sample in the column labeled “Client Sample ID (16)” in Section C of the Sample
Tracking and Analysis Report Form, then record the date you received the
results, along with your initials, in the columns labeled “Date Results Received
by Client (20)” and “Initials (21)” on the form.

B. Please specify the analysis method used by the laboratory in the box labeled
“Analysis Method (17)” on the Sample Tracking and Analysis Report Form
(ICP=inductively coupled plasma-atomic emission spectroscopy, GFAAS=
graphite furnace atomic absorption spectroscopy, FAAS=flame atomic absorption
spectroscopy).

C. Please specify the lead concentration reported by the laboratory for the
proficiency-test sample, as well as the units of measurement, in the columns
labeled “Reported Lead Concentration (18)” and “Units of Concentration (19)” in
Section C of the Sample Tracking and Analysis Report Form.

D. Please review all entries on the form for any transcription errors, then initial and
date the column of the Sample Tracking and Analysis Report Form labeled
“Verification (22)” and “Date (23)”.

E. Please send a copy of the final completed form to Fred Grunder of AIHA via
fax and mail within three working days after receipt of analysis results from
the laboratory (fax number: 703/207-3561; mailing address given on the first page
of this attachment).

Task 7: Throughout the pilot program, please feel free to report any quality assurance issues
(e.g., compromised proficiency-test samples, errors in tracking or reporting) to Fred
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Grunder or Carl Bell of AIHA (phone number: 703/849-8888; fax number: 703/207-
3561; mailing address given on the first page of this attachment).

The Sample Tracking and Analysis Report Form is attached for your reference.
Thank you again for your participation!
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Testing Round: ________ Page ____ of _____

NLLAP Double-Blind Proficiency Testing Pilot Program
Sample Tracking and Analysis Report Form

Client Information: (1) Laboratory Information: (2)

Client: Lab: Lab ID#:

Address: Address:

City: State: Zip: City: State: Zip:

Telephone: Fax: Telephone: Fax:

Responsible Party: Responsible Party:

Analysis Method: (17)

Paint:  G ICP   G GFAAS   G FAAS   G Other 
_______________

Dust:   G ICP   G GFAAS   G FAAS   G Other 
_______________

Section A: Sample Distribution from Proficiency-Testing Service (PTS) to the Client

PTS Sample ID
(3) Sample Matrix (4)

Sample
Weight

(grams) (5)

Date Shipped
to Client

(mm/dd/yy)
(6)

Initials
(7)

Date Received
by Client

(mm/dd/yy) (8) Initials (9)

G Paint  G Dust
Wipe

G Paint  G Dust
Wipe

G Paint  G Dust
Wipe

G Paint  G Dust
Wipe

G Paint  G Dust
Wipe

G Paint  G Dust
Wipe

G Paint  G Dust
Wipe

G Paint  G Dust
Wipe

G Paint  G Dust
Wipe

Section B: Client Cross-Reference and Shipment to Laboratory

PTS Sample ID (10)
Client Sample ID

(11)
Initials

(12)
Date (mm/dd/yy)

(13)

Date Shipped to
Laboratory

(mm/dd/yy)  (14) Initials (15)

Section C: Laboratory Results
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Client Sample ID (16)

Reported Lead
Concentration

(18)

Units of
Concen-
tration

(19)

Date Results
Received by

Client
(mm/dd/yy)  (20)

Initials
(21)

Verification
(22)

Date
(mm/dd/yy)

(23)

Numbers in parentheses in the column headings refer to citations in the Standard Operating Procedure for Proficiency Sample
Tracking and Data Reporting.


